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To See MAS Distribution List No. 2

Subject : STANAG 4299 pcs ~FDITION 1 ~ - SpEClElQW2N AMMONIW
LIVERIES FROM ONE NAT(2

NATION TO ANOTHEE

Reference : AC131 O-D/l 07 dated 27 January 1993

Enclosure : STANAG 4299 (Edition 1)

I 1. The enclosed NATO Standardization Agreement which has been ratified by
nalions as reflected in page iii is promulgated herewith.

2. The reference listed above iso be dastroyed in accordance with local document

destruction procedures.

3. AAP-4 should be amended to reflect the latest status of the STANAG.

PCTION By NATIO NAL STAFFS

4. National staffs are requasted to examine page iii of the STANAG and if they
have not already done so, to advise the Defence Support Division, IS, through their
national delegation as appropriate of their intention regarding its ratification and
implementation.
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\

G B. FERRARI
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EXPLANATORY NOTES

AGREEMENT

1, This NATO Standardization Agreement (STANAG) is promulgated by the Chairman MAS
under the authority vested in him by the NATO Mifitary Committee.

2. No departure may be made from the agreement without consultation with tfte tasking

authority. Nations may propnse changes at any time tn the tasking authority where they will be
processed in the same manner as the original agreement,

3. Ratifying nations have agreed that national orders, manuals and instructions implementing this

STANAG will include a reference to the STANAG number for purposes of identification.

DEFINfTIONS

4.: Ratification is “The declaration by which a nation formally accepts the content of this

Standardization Agreement”.

5. Imtrlementation is “The fulfillment by a nation of its obligations under this Standardization
Agreement”.

6. Reservation is “The stated qualification by a nation which describes that part of this
Standardisation Agreement which it cannot implement or can implement only with limitations”.

RATfFfCATfON. lMPLEMENTATfON AND RESERVATIONS

7, Page (iii) gives the details of ratification and implementation of this agreement. If no details
are shown it signifies that the nation has not yet nnti@d the taaklng authority of ita intentions.. Page

(iv) (ad subsequent) gives details of reservations and proprietary righta that have been stated.
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Agreed Engliih/French Text G 4299
(Edition 1)
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Annexes: A.

B.

c.

D.

SPECIFICATIONAMMONIUMPEECNJ.OEATE(N~CIOA )
FORDSLIVSRIES PROSSONENATONATIONTO ANDTNER

Pbysiecl and Chemical Eequiremencs for Type 1 N?J4C104for we in
Capo8ite Rocket Propellants (Table I)

Physical and Cbersical
High Explosives

Physical ●nd Chemical
Pyrotechnic

Teata Procedures

Related Documents: None

AIM “—
1. The d{a of this agreaaent

Eequirersencs for Type 2 NHQC1OAfor use ISI

Eequireraenm for Type 3 fiii4C104 for use in

is to insure that ensmnitm perchlorste shall possess

properties which make it suttable for ❑ilitary use and to provide. within NATO.

an acceptable basis for the production and certification of imsrmnim Perchlorate

for general use.

AGREEIIENT

2.

3.

Participating nations agree that aasnoniumperch lorate Types 1. 2 and 3. proposed

for military use, shall meet the physical and chemical rquireiaents Of Table 1

(Annex A), Table II (Annex 6) or Table 111 (Annex C) respectively. The test

procedures used to verify the requirements of Tables 1, 1I, and 11J are described

in Annex O, paragraphs .1 through ?] .

The material shall be in the form of d bhite, free flowing Ptier c-lYin9 wi~

the particle size end/or shape specified in the contract or order.

Jfo]ess the contract or order state otherwise the outerial shal 1 be free f-

anti-caking #gents.
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6EMERN

4. lhts STAN&3gives the detai led requirements for Smruniun perch lorate, as described,

for use in composite rocket propellants, hi oh explosives. and pyrotechnics.

5. “The purchaser shal 1 specify the inclusion of an anti-caking agent

and the sh~e and particle size requirements for the ammniua “perchlorate in

7.

8.

L

9.

his contract or order. ”For mmnoniun’perchlorate coritaining anti-caking agent,

the specification values [i. e.. sulfated ash, PH. sodixan, potassium, calciun,

and water insoluble, if the anti-caking agent is TCP) must be adjusted upward

consistent wi Ch the percent of anti-caking agent permitted by the contract

or order.

A lot shall consist of the total quantity of cress-blended ❑aterial. For ,

noncmss-blended material a lot shal 1 consist of the quantity produced in a

single batch, or when manufactured by a continuous process a lot shal 1 consist

of the total quantity offered for acceptance at one time.

A representative sample of each lot shall be selected for tesCing. A minimun

of two 150 gram randcm sa?qxles wi 11 be used.

In paragraph 21, Annex 0, a method is described” for the detesminatlon of

tricalcim phosphate (TCP) which is used by some swppliers as an anti-caking

agent.

The requirements for lead and lead cornPounds.nitrate, chromate. ether solubles.

loss in weight, color, stabtl’ity, and grit may be waived at the discretion of the

purchiser.

10. Al temate analytical methods consistent with the advances in technology and

subject SO acceptance by the purchaser may also be used provided the results

can be show to be equivalent to the specification method.

Ii!PLEHENIATIOH OF THE AGREEMENT

11. This STAW is implemented when a

instructions putting the contents

nation has issued the necessary orders/

of this agrea9ent into ●ffect.

UN CLAS SIFI ED
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Table 1

Physical and Chemical @eguiraaent$ for Type ]

NN4C104for Use in Caaposite Rocket Pmpelliints

Requirements Values (weight percent)

Purity

Chloride (as M4C1)

Chlorate (as NN4C103)

8romate (as NN4BIQ3)

Sulfated Ash

H20-lnsolubles

Moisture; total

Moisture: surface

pn

Sulfate (as (NN4)2504)

Iron (as Fe203)

Total Amunt of Soditan. Potassium, and Calcium ~ 0.08

‘“ Chromate (as K2CIQ4) : 0.015

● Nitrate (as ~4N03 ) ~ 0.001

“ Total Amount of Lead and Lead Ccmpound$ : 0.005

● Ether solubles : 0.01

I
● Loss in weight at 177 ‘C ~ 0.04

“ Color not darker tAan color
of standard

● Grit (retained on a 63 urnsieve) ~ 0.01

“ Grit (retained on a Z60 UM sfeve) nil

● Stability solution colorless after
3 hours

● mawbe waived at the discretion of the purchaser

A-1
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Table 11

Physical and thsdcal Requirements fOr Twe 2 M4C104

For Use in High Explosives “

Requirements Values (weight Percent)

Purity

Chloride (as NH4C1)

Chlorate (as tmoclf+)

Bromate (as fW4Bfi3)

Sulfated Ash

H20 insoluble

140isture; total

PH

Sulfate (as (~4)2504)

Iron (as Fe203)

●nitrate (as 1044N03)

●Total Anount of Lead and Lead Compounds

●Grit (retained on a 63 urn sieve)

●Grft (retained on a 2S0 urn sieve)

‘Stab{l$ty

● may be waived at the discretion of the purchaser

:99. s

: “0.01

~ 0.007

: 0.03

: 0.01

nil

Solution colorless
after 3 hours
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Table 111

Physical. and Chemicai Requirements for TYPe 3 ~4C104

for Use in Pyrotechnics

Requirements Values (weight percent)

Pur{ ty >99.5

Chloride (as ~4C~) < 0.2

Chlorate (as NH4C103) < 0.01

Branate (as NH4Br03) < 0.005

Sulfated Ash < 0.25

H20 insoluble

Moisture; total

pH

Sulfate (.M (tlH4)2S04)

Iron (as Fe203)

● Nitrate (as t014t103)

● Total Amount of Lead and lead Compounds

● Grit (retained on a 63 urn sieve)

● Grit (retained on a 2S0 @n sieve)

● stability

I “ may be waived ●t the discretion of the purchaser

c 0.05

< 0.2

> 4.S ~ 6.5

< 0.12

~ 0.007

< 0.001

< 0.03

: 0.01

nil

Solution colorless
after 3 hours
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TEST PROCEOUKS

1. I)etemination of. Purity

Princfple of Oetefmindtfon

Formaldehyde polperfzes fn the presence of NHfi+ ion to Urotropine according

to the equat f on:

4

The hydrogen tons

Weight of Simple

NN4C104 = 0.59

-

HH4+ + 6 CH20-(CH2)6N4 + 6 H20 + 4 H+

are titrated wfth alkali.

Formaldehyde solution 6R (min. 37 %) stabilized with 10 ~ CH3~ (P.s. *~k )

l:lin H20

Adjust the pH of the formaldehyde solution to a value of PH = i?.~ ~sing

0.1 fl sodium hydroxide.

Test Apparatus

200 ml stoppered

50 ml burette

Erletmeyer f )ask

1 pH-Meter

Procedure

Ueigh a sample of 0.5 9 NH4C104 [in dried condition) in an Erle~efir flask.

Add do ml H20 and prepare a water solutiofl of the s~le. ~d 40 ‘1 ‘Omaldehyde

solution. Stopper the flask, shake vigbmusly, and allow to stand for 30

minutes. The solutfon is then tftrated with 0.1 N sodfm hydmxfde SO a

PH of 8.5 w{th the help of a pWneter. A double determination fs necessary

and the average Is calculated and reported.

NATO UN CLAS~
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Cislculttion

fiAx N
Percentage NN4C104 ● -

f=

A=

E=

m=

2.

L

f.ector for NH4C104 = 11,75 ‘,

ml 0.1 W HUM

ueight of saaple

notme I f ty of ~d~

(9)

Determination of Chloride (as NN4CI)

Principle of Oeterminatlon

The detennindtlon is done by the Volhsmd Method by precipitation wfth en

excess of si Iver nitrate (Ag1103) dnd reti tratbn of unreacted A9M03.

ME!!E
0.1 N Silver !Iitrdh3

Iron (III) amnonitm sulfate indicator.

(The indicator solution consists of a cold saturated solution of iron [111)

1 “

msnoniwn sulfate; for ex-’te,: mo ml H20, 110 9 salt, 10 ml H~3). “’

N{tmberizene D.A (or rea9eni ‘grade)

%1 I!” =ni~ thiocyanate (W#tl)

Nitric acid 65 % diluted 1:1 with water.

I

I Test’.App aratus

Beaker 2S0 ml

Magnetic stirrer

I
50 ●1 Burette

1.
I

,.

NATO UNCLASSIFIED
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Procedure

In .s 250 ml beaker, dfssolve 15 9 of the s~le fn 1S0 ●l distilled water.

~der stfrring add exactly 20 rnl of 0.1 M AgM03 sohtfon.

There.sf terj add S ml of the indicator solutfon, 2 ml ni trobenzene, and 5 ml

HH03 , .

The mixture is titrated to the endpoint (l{@t brmm) wfth ansooniun thfocydniste

solution. A blank determination should be carried Out on the equivalent “

amounts of reagents used fn the test.

Calculation

percentage Chloride as I!H4C1 * F (Aa -.Sb)”

f

A . total amount of Agfi03 SOhtiOn [ml)

B = amwn: of 0.1 t: fiH4SCf4 used (Iul)

a = normality of AgKC3

b = normality of t!HcSCN

E * weight of sample (g)

F . factor for NH4CI * 5.35

3. Determination of Chlorate (as NH4C103)

Principle of Oeterminaticn

Reductfon of ffH4C103 and precfPftatfon as W1.

Reagents “’. .

a) Iron !10 sulfate solution~

Oissolve 176 9 Fe ~1) sulfate fn 400 ml of dfstflled water in a 1000 ml

stoppered volumetric flask. Add 500 ml of sulfuric acid (1:1) cautiously.

Allow to cool and fill up to the mark with dfstflled water.

2S0 ml are necessary for three determinations.

Filter the solution before use.

b) 10 X Sflver nitrate solution

c) 65 S Nftric acid solutfon

NATO UN CLASSIFIED
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STANAG 4299
@dition 1)

Procedure

kfeigh accurately 20 9 of the ‘sanple into IS 400 ml beaker.

Dissolve tn 100 ml distilled water and add 10 ml of a 10 Z silver nitrate

solution. Filter through a filter of ❑ed~um porosity into a m ml btiaker.,

Wash With ‘water very careful ly. After ,the addition of “50 ml of iron ~ ~ sulfate.

solution to the filtrate cover the beaker and allow to boil on a hot plate for

15 minutes. Remove the beaker from the hot plate and al 10U to cool for 15

minutes. Add 10 ml of nitric acid while stirring. Allow to boil an additional

5 minutes and cool to room temperature.

The solution is filtered through a glass filter crucible (Grade No. 4).

The precipitate is washed with dilute, nitric acid and then with distilled

water. ”Ory to constant weight in an oven at 1350C.

Cool in a desiccator and weigh.

Calculation

percentage Chlorate as

B . weight of

E = weight of

F = factor for

4. [

F X6
IIH4C103 . ._

E

the precipitate

sample (9)

IH4C103 = 70. B

:9)

)etermi nation of Nitrate (as HHdNOl)

Principle of Determination”

Zinc metal and acetic acid are added to a solution of the sanple.

Any nitrate present is reduced to nitrous acid, which is used to diaxotize

sulphanilic acid. The diazo compound is then reacted with l-naphthylamine-7-

sulphonic acid’ (Clcve”s acid) to form an azo compound, which is measured

colorimetrical ly.

ku?s!w
a) Sulphanilic acid solution: Add 30 ml of glacial (1714) acetic acid to 70 ❑l

of water and dissolve 1 g of sulphanilic acid in the ❑ixture, warmed as

necessary.
.. . .

NATO UNC LA SSIF IED
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b) Cleve”s acid solution: CIissolve 0.5 g of Cleve-s ●cid (l.naphthylmine-7-

C)

sulphonic acid) in 120 ml of water warming in a water bath. Fflter dnd

cool the solution. Then add 30 ml of glacial (17N) acetic dcid. Store in

a brown bottle.

Stand~rd nitrate solution: Oissolve 1.00 g Of ammnium nitrate in distilled water

in a 100 ml graduated flask and fill up to the mark with distilled water.

Transfer 1.0 ❑l of the solution to a 1 liter graduated flask and ffll

up to the ❑ark with water. This solution must be freshly prepared.

L ml = 0.01 mg of NH6N03

. 5J.W1 g stH4N03for 1 9 of sample.

d) ‘Nitrate f reem eammniwa perch lorate: ‘Laboratory reagent” grade msmniuu

perch lorate, avai l:ble fran BOHLimited, or equivalent, has been found

suitable for this purpose.

Procedure

Oissolve 1 j 0.1 g of sample in 30 ml of water in a 50 ml Nessler tube.

Prepare working standards by dissolving 1 :0.1 g of ‘nitrate-free= WmUOniUm

perch lorate in 30 ml of water in each of five similar Nessler tubes. Add.

each to a separate CY1 inder. 1, 2. 3. 4, and 5 ml of Me standard nitrate .

solution, then treat these and the sample solution in the s~e m~ner.

Ensure that the temperature of the solutions is below 15°C during the remainder

of the procedure. Add to each solution about 0.1 g of zinc dust and 2 ml of

glacial acetic acid, and mix thoroughly. Add 2.0 ml of the sulphenilic acid

solution and 2.0 ❑l of the Cleve’s acid solution. Fill up to the mark with water.

mix thoroughly, and allow the solutions to stand for 15 minutes.

Cmnpare the intensities of the color, if any, of the sample solution with those

of the standards.

Calculation

percentage Nitrate as NH4N03 = n x O.~1

where n = voluae in ml of the standard nitrate solution in the workin9

standard’ solution which matches the s~le solutfon.

NATO UNCLASSIFIED
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s. Determination of Bromte (~s ~46rn3)

Pr!nciple of Detenainatlon

~4C104 is.$fiiolved in distilled mater. Potassiun iodide, diluted hydrochloric

acid, and star~ are added. An equivalent of iodiise. {s 1 i berated and tttr&ed.

with sodium thiosulfate solution.

&s9s!?E “

Hydrochloric acfd 1:4

Sodim thiosulfate solution 0.01 fk

Potassi& iodide 10 9/ltO ml

Starch sotution 1 9/100 ml H20

Test Appardtus

Erletsneyer flask 250 ❑l

Procedure

Weigh 20 g of the sample “accurately to the nearest 0.01 g and place it in a 250 ❑l

Erlersoeyer flask. Add 150 ml of distilled water and dissolve by shaking. Add 0.S 9

of potassiun iodide. 5 ❑l of hydrochloric acid 1:4, and 5 ml of the starch so-

lution. Shake the stoppered flask and allowed to stand in darkness for one hour.

Open the flask and uash the walls w~th distilled water.

The liberated iodine is’ titrated with 0.01 N sodium thiosulf ate to the polrit

there the blue color disappear$ (~ 0.01 ml burette wadin9).

A blank detexmi nation shouId be carried out on the equivalent =untS of reagents

used in the test.

Calculation

Percentage Bromate (V1-V2) X fl X 2.43as tM4Br03 ( incl. NH4103) =

E

N . normality of sodima thiosul fate solution

= used sodiyn thiosulfate solution [ml )‘1
V2 = used’ sodiun thiosulfate solution for blank (ml)

c . weioht of s~le [9)

NTU~

D-6
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6. Oetenainatfon of Sx#lfated Ash

Sulfated ash Shd] 1 be determined by the fol lowing method, Transfer S.0 g of

dried, finely ground sample to a previously dried and tared silica crucible.

Cover. Heat careful IY with a Bunsen flame unti 1 deccmfxosttion occurs. Continue

the ignition of small increments until the entire sample has decaxnposedand

the volatile salts have been dr.fven off. A1lw tie crucible ~ COO1.

Add 3 ml of concentrated sulfuric acid, heat again, and canplete the Wl.Stil -

iz~ionof sulfuric acid at a dull red heat. cool in a desiccator and weigh.

Calculate the percentage of sulfated ash in the specimen as sodiun sulfate

by the follwing fosmula:
.

Percentage ash = ~
E. .

U = weight of residue (g)

E = weight of sau$sle (g)

(The material fsun the sulfated ash determination should be retatned for the

determination of iron)

7. Oeterminat~on of Mater Insoluble

Oissolve 25 g of the sample in 175 ml of dfstilled water and filter She Soiutfon

through a tared crucible of fine porosity (Grade No. 4). Mash with distilled

water., dry for 1.5 hours at 105 ‘C, cool, and weigh. Calculate the percentage

of water insoluble as follows:
Hx loo

Percentage water insoluble = ~

W = weight of res!due (g)

E w weight of st?nple (g) .

8. Determination of Total Moisture

Tots i moisture shal 1 be detexnined in accordance with AS~ E 203-75. or

equivalent, using 1:3 methanol /pyridine as the Carrier.

NATO UNCLASSIFIED
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ANNEX D to D-8

STANAG 4299
(Mltion 1)

9. Oatermirmtion of Surface IWsture .“

l“. Surface moisture shaI 1 be’ detenained’ in accordance with ASTME 203.7s. or

equivalent, if ii direct titration is useo, or ASTM D 134B-61, or ●quivalent,

if a bact tltratfon method is used. In either

mixture shal 1 be used. as the carrier solution.

case a 1:1 methanGi/toluene

10. Oetennination of pH

Add 50 ml of hot, freshly-boi led”distllled .xater to 20.0 9 of sample. Stir

and cool to mmn temperature (20 to 25°C) and allow the precipitate to settle.

Ouring the cooling “period cover the beaker and introduce dry Co2-free nitrogen gas.

P*asyre the PH“on a suitable potent imnater having glass calcma?l ●lectrodes.

11. Oatennination of Chrmnate (as K~Crod!

Oissolve 1 g of sample weighed to the nearest 0.1 mg in approximately 95 ml of

water, filter, and dilute filtrate in a Nessler tube b 100.0 ❑l. Add 3.0 ❑l

of a solution containing one part concentrated sulfuric acid and five parts

water. Mix. ‘Add,1.0 ml of 0.25 X diphenyl carbaxide solution in alcohol ah

mix. Prepare. a “blank in the same manner and add stmdard (0. CSO04gbl ] POtaSSiw

chrmnate solution unti 1 the color matches that of the sample solution. Calculate

the oercentagb of chromates in the spacimen as @tassiun chrcioate by the

following formula:

Percentage Chromate as K2Cro4 ‘v

where

A = vol~ of standard potassiun chromate solution ●dded to blank (ml)

u = Udght of Sampli (g)

NATO UN CLAS “SIFIED
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12. Detenin4tfon of Sulfate (as 0W)#04)

Procedure.—

D{ssolve ID g: 0.1 9 of smple in distilled water in a 400 ml beaker. Add

2 ml of csvncentrited hydrochloric acid, md heat to bd 1fng. tid S1OW1Y

10 ml of bar$un chloride solution (100 g/llter), stfrrlng continuously

during the addl tlon. Place the beaker and contents in a boi 1ing water bath

“to digest for eboot 30 minutes, then allow to stmd overnight. Filter off any

precipitate on a sintered glass crucible (Grade No. 4) end wash thoroughly

w{th water. Dry in an oven at 120 + 2 ‘C for one hour. Cool fn a desiccator

end weigh.

!. Calculation

I
Percentage sulfate as (NH4)2SD4 ● (Uz - Ml) x 5.66

1.

1
‘1 . sintered glass crucible

‘2
= sintered glass crucible and precipitate

13. Determination of Imn (as Fe203)

E!9sQE
Hydrochloric ac{d, concentrated. Auericm Cheaical

Society (MS) reagent or equivalent

Nitric acid, concmtrated. MS reagent or equivalent

Sulfuric acid, COnCMtrated. ACS reagent or equivalent

&mmniun thiocyenate, 1 X solution of A(S reagmt or equivalent

Imn wire, ACS reagent or equiv~lent

Potassiun permanganate (KMv04) 1 Z solution of Ms

reagent or equivalent

SO●l Nessler tubes

NATO UN CL&S SIFIE~
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ANNEX D to D-10
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(Edition 1)

Ue\gh accurately 0.07 9 of “bright” iron Wire. (k ●WiWleMt weight of any

other recognized primary standard, with appropriately Modified preparation

procedure, may be substl tuted for the iron wire standard).

Olssolve the iron wire in 5 m] of concentrated. hydrochloric acid. Transfer “.

the solution to a 1 liter volumetric fl’ask arid dilute to volume. ‘This is the

standard solution. To the ash frm the sulfated ash procedure. as specified

In 6., add 1 ml of concentrated hydroch Iori c acid and 1 ml of concentrated

nl tric acid. Transfer to a 50 ml beaker with a minimum of dlstl 1led water and

boi 1 to dryness on a hot plate. tioisten the resfdue with 2 drops of concentrated

hydrochloric acid, and wash with disti I led water into a IOU ml glass-stoppered”

volumetric flask. For Type 1 NH4C104[Table I) accurately transfer a 1.75 ml

portion of the standard solutlon to a second 100 ml glass-stoppered volumetric

flask. For Type ? and 3 NNaC104 (Tables “11 and III) a 3.5 ml portion shail be

transferred. Add 2.0 ml of “concentrated sulfuric acid, 2 drops of PotasSi.~

permanganate solution, and 10 ml of 1 Z ansnoniumthiocyanate solution to each flask.

Oilute to volume, ❑ix wall, and transfer to 50 m“l Nessler tubes. The sample shall

be no

14.

darker. than the standard.

Oetennination of Sodium, Potassium, and Calciuin by Flame Spectrophot~try

Preparation of reaqents

@santi tatively transfer 1.9066 g of potassium chlorfde., 2.54169 of sodi~,

chloride and 2.7692 g of calcim chloride into separate 1 liter volumetric

flasks containing approximately 250”ml of water. Swirl to dissolve the salt

and dilute to volume with water. Each solutlon contains 1 ❑g/ml of cation.

From these stock solutions transfer aliquots to other volumetric flasks and

di lute with water so that a least four standard solutions are prepared in the

range .0.005 b 0.03 mg/ml for the potassim io% 0.001 to 0.005 ❑g~l for the

soditsn ion, and 0.008 to 0.04 mg/ml for the calcium ion.

Preparation of standard curves

Oetesmine the net emission in terms of percentage of transmittance of the standard

solutions by flame photometry using a wavelength of 766.5 nanometers (mm) for the

potassium ion~ 589 m for the sodiwn ion and 422.7 ran for the calci- ion. The

minimm oractical slit-width should be used. prepan a graph either by Plottin9

.’

N~
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aDSOrb2.nCtversus concentrate ion on I ?ne#r coorolnates or percentage of t~an~itttn~e

versus concentration on semilog coordinates. Flt a straight line to the points.

Rnalysfs of semole

@sant!te.t{vely transfer 4.o g of sample, wei9hed to the nearest mg, (nto a

100 ml volumetric flask. Oissolve in disti lied water and dilute to mlune.

Determine by plotting the percentage of transmittance of each standard so.

I lution and the sample so]utfon.

fran the standard curve.

I Calculation

Calculate the potass{un, sodiun,,

Read the concentration of the sample directly

and.calciun content as fo~lous:

RK + RNa + RCa
Percentage of potassiun. sodi~ and calc{un = 10 x .~

I where
1.

% ●

‘Na ●

1 ‘Ca “
U*

15.

potassiuo concentration as read fraa standard curve (mg/ml )

sodiun concentration as read from standard curve (mg/ml )

calcium concentration as read fran standati curve (mg/ml )

weight of sample (g)

Oeterminatfon of Ether Solubles as *9aSIiC Haterial

Transfer

traction

Transfer

25 .0,1 9 Of the s~le into an extraction Midle of a so~hlet ex-

app~ratus. Extract with lW’ ml of anh~rnu$ ethyl ether for 2 hour$.

the ether extract to a tared Vycor dish and evaporate to dryness on a water

bath. Run a blank determination on 100 ml of ether. The inCreaSe in Might minus

the weight of the blank is calculated as 0r9aISiC mater{al a$ fOll OW:

Percentage of ether solubles= (w

U = increase in weight (9)

B s weight of b%k (9)

E . weight of ssmple (9)

16. Determination of Loss in kCeiqht at 177 ‘c

Transfer a 10 g portion Of the S~le. we{ghed to the nearest 0.1 m9. to a tared

wide-form moisture d{sh and weigh. Place in a gravity convection oven and allow

to remain for 2 hours at 177° f 2 ‘C. Cool in a desiccator and *l@s.

Calculate the oercentaoe of vol ati !.e matter as fot lows: I

D-11
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(“1~- U*) 100 “
Percents* of volat{ le ❑atter ,:

, where

!dI .: &ight of dish plus s~ple (g)

U2 = ,&ight of dish plus sample after he~ting ig)

s = weight of smnple (g)

I
17. Determination of Color

Dissolve” a 10 g portion of sample in 100 ml of uater and transfer 100 ml of

I SOlutjon 20 a Nessler tube. Compare with a s@dard containing 0.005 g of

I potassiun chromate per liter. 7he sample “shal 1 be no darker than the standard.

I 18. Determifiation of Grit

Definition

Grit is defined as inorganic matter insoluble in. aqua regia and retained on the

63 micron and 25D micron sieves as described below.

Apparatus

. .
Sieves 50 am in diameter, aperture sizes 63 micron and 250 ❑icron.

l— Procedure

Transfer so ~ 0.5 9 of the sample to a 600 ml beaker and add Zoo ml of hot water.

Stir for 2-3 minutes, allow undissolved solids to settle, and decant the solution

careful Iy through a No. 42 Ifhatman filter paper. Repeat the operation with further

200 ml portions of hot water unti ? no further solids dissolve.

Transfer the undissolved solids tc the filter paper, wash thoroughly with hot

water, and transf ●r the paper and contents to a 30 ml procel ain crucible. Ory

the crucible and lts contents in an oven at 1032 2°c. then f9fte at abut
700% for 30 minutes.

After cool !ng add 10 ml of aqua resia and boi 1 gentlY in a f- cuPbGard ‘or

10 minutes. CW1. Add 20 ml of uater. and filter throug5 a 7 cm ti. 42 Hhatian

1 NATO ‘U NC LASS I FIED
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fflter paper, trmsferr{ng the undtssolwd aoltds to the paper. Utsh thowghly

with water, and dry. Ignite in the smna crucible as VW{WSIY deSCrhed.

Allw to cool. initially in air, finally {n a desiccator, then transfer the

residue to the 63 mfcron sieve, and brush lightly. Ueigh the material re-

tained (W).

Transfer the retafned material” to the 250 ❑icron sieve, brush I lght~y, arid record

the nmber and nature of any particles retained.

Calculation and reportin~

Grit retained m a 63 micron sieve, percentage = 2 U.

Report the number and nature of partfcles retained on

19. Determination of Stab{ 1tty

the 250 m{crun sfeve.

For the determination of thermal stabf I{ty transfer four 10 g POrtfOns of the

s8nPle CO aluainitmueighing dfshes of 60 SKIdfanater uhfch have previously been

heated to appmximataly 200 ‘C and cooled. Place on shelf located 10 sa fron COP

of gravity-convection oven. Haintafn oven tmnperatu= at 1770C ~ 20C. R-W

one s~le fran the oven after 2 hours and an additional sanple every hour there-

after. Cool the smnple fn a desiccator for 20 to 30 ❑fnutes. Md appmsimately

5 9 of cooled smnole to a mixture of 100 ml distflld water, 0.5 9 Wanular

potassftaa iodfde, dnd 5 ml of 0.2 % starch solution. Stir to dissolve the

~i~ perch lorate. The solution shal 1 remafn almost colorless. Iamediate

appearance of violet or blue color indfcates decmsitfon. RePeat tie procedure

for each smmple removed frun She oven.

20. Oeteminatfon of Lead

Principle of Determination

The sample is treated wfth 2N hydrochloric acid to convert the lead and lead
c~ounds ~ the chloride. The PH of the solution fs adjusted ~ 5-7. and

the lead is ●stimated turbidimatrically as the sulfi~ by CMParfson Wfth

known standards,

I

~“
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Reagents
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a.

b.

c.

d.

e.

f.

. .

Standard lead solution:” Dissolve 1.598 9 of le~d nitrate in water to ❑ake

1 1i ter of solution’. Transfer 5.0 ml of this solution to a 250 ml graduated

fldSk and ❑ake up to the mark with water.

1 ml = 0.00002 g of lead

= 0.01 Z lead on 0.2 9 of sample.

Ansnoniun

solution

Amnonfum

hydroxide solution: .Oilute one volume of concentrated ansnonia

( lBN) with three volumes of water.

acetate solution: Dissolve ID 9 of Wnonium acetate in water to

make 10C ml of solution.

Am&ium citrate solution: Oissolve 10 g of amnoniumcitrate in water to

make 100 ml of solution.

Potassium cyanide solution: Oissolve 1 g of potassium cyanide in water

to make 10 ml of solution. CAUTIONtoxic material

Sodium sulfide solution: Oissolve 1 g of sodium sulfioe in water to

makp 10 ml of solution. This solution should be freshly prepared for”.

each series of determinations.

Procedure

Transfer 10 ~ 0.1 g of the sample to a 400 ml beaker. add 100 ml of approxi-

mately. 2N hydrochloric acid, and warm on a water bath until solution Of the

sample is complete. slowly add anhydrous sodi~ carbonate. *ile stirrin9,

unti 1 a PH of 5-7 is attained (measured by test PaPers ). If excess carbonate

is added, neutralize wi”th hydrochloric acid. Transfer the solution to a

250 ml graduated flask and make up to the mark with water.

Transfer 5.0 ml of’ the solution to a 50 ml Nessler tube.

D-14
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Carry out the fol louing procedure in

CY1inder, add the following reagents

after etch tddition.

D-15 ANNEX D [O

a fuaa

In the

(Edition 1)

CUpbOSd. Usin9 a metsurin9 .

order given. #fix thoroughly

a.

b.

c;

d.

e.

f.

Hi x

10 ml of the ammnium acetate solution,

5 ml of the ansmnitm cftmte solutfon,

2 ml of the amooniun hydroxide solution.

1 ❑l of the potassfun cyanide solutfon, CAUTION toxic materfal

Mater to make the wlune of the solution up tn the SOml mark.

2 drops (approximately 0.1 ml) of ,the sodfua sulffde SOlutf On.

thoroughly, and canpare the resultant color wfth that pmducad in .

Nessler tubes containing 0.5. 1.0. 2.0 and 3.0 ml respectively of standard

I lead solutfon. treated in the smneway and at the same time. These SOlutions

I are equivalent to 0.005. 0.01. 0.02. 0.03 Z

1 Report the percentage lead in the sample as

standards.

lead res~ectively {n the s~le.

indicated by compt.riSOnWi~ the

21. Ortermination of lricalcf~ phOsPhate (T[p)

Principle of Oeterminatfon

Determination of absorbance of the sample solution and reference from the

calibration curve (Atanic Absorption SpectmscoPy (ASS)).

Reaoents

Potassfun nitrate p.s.

Mater soluble calcim Se.lt P.s. (CaC03)

Hydrochloric arid (cone. )

Nf trous oxide 98s

Acetylene qas
.

MATO UN CM SSIFIEQ
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4EM!!I
Atomic absorption spectrophommeter

Udv.&ngth (uM):422.71 ..-...,

Preparation of cdl ibration curve

1 Calciwa 500 ❑icrograms/ml stock solution: TO 1.249 grams “(weigh M“ four .“

significant figures) of primary calci~ carbonate (CaC03) add 50 ml of

distilled water. Add droP-wise a mini- wl~e of HC1 (aPProximate~Y 10 ml)

to effect co&lete solution of the CaC03. Oilute to 1 liter with distilled

water. Oilute this stock solution to obtain 1, 2, and 4 mg/lfter solutions.

1

1 Procedure

Dissolve.7 to 8 g of sample in distilled water ‘using a .1 llter volunetrfc

flask. Add 1 ml of W [1:2) and 5.12 g of”KN03 end fill up to the mark.

Hess.uranents are carried out at the wavelength given under sectfon APParatus.

Calculation

Percentage TCP =
mg Cd x 2.58 x 100

I .

I L

1 mg Ca * measured CiI concentration

2.5a . factor for calculation of Ca to TCp”

E . sample weight (mg)
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